Solution for 1(b): Let X, be the set of all arrangements satis-
fying the given condition. For n > 3, I define here a bijection f
from X,11\X, to X, _i(where the set A\B := {x € A : x ¢ B})
by f:aw a\{n+1,n}, ie., for any arrangement a € X, 11 but not in
X,, we map it to an arrangement in X, by deleting the positions n
and/or n + 1 if they are inside a.

Let’s see how to show f is actually a bijection. Let a be an arrange-
ment in X,,,1\X,,. If n € a, then 1 must also be in a, otherwise a € X,,.
If f(a1) = f(ag) = b, then ay, as must be bU{n} and bU{n+1} respec-
tively. This is impossible, since then 1 must be inside b(for n € bU{n})
and bU {n + 1} can’t contain both 1 and n 4 1. Thus f is injective.

To see f is surjective, we let b be any arrangement inside X, ;. If
1 € b, then n—1 ¢ b(since n > 3) and hence bU{n} is inside X,,+1\X,,
and f(bU{n}) =b. If 1 ¢ b, then bU {n + 1} is inside X,,41\X,, and
f(bU{n+1}) =0b. Hence f is surjective and so it is a bijection.

Let a,, be the number of elements in X,,, from above argument, we
have o, 11 = ay, + 1. Here I give a cheating way to show that a,, =
F, 11 — F,_3 for F,, the Fibonacci number. Let 8, = o, — Fjio1 + F_3.
One can easily verify that gy = 8, = 6 = 53 = 0. However, §,.1 =
Bn + Bn_1 for n > 3, hence 3, = 0 for every n and «,, = F,, 11 — F,_3.



